leaves show a tendency to dentition or serrulation of the upper margins (Fig. 42) and to decurrent lower margins, while the costa is occasionally excurrent in a stout, cylindrical mucro. The costa of Molendoa sendtneriana becomes broad and flattened, with numerous guide cells. The very closely related, robust Old World species M. hornschuchiana (Hook.) Lindb. ex Limpr. exhibits, in varying degrees of differentiation, serrulation of the leaf base by protruding walls of marginal rhomboidal cells, similar in appearance to the serrulation on the upper margins of occasional specimens of H. recurvirostrum.
Both the acceptance of geographical species and a priori erection of taxa based on characters found satisfactory in distantly related groups, but not empirically studied, have contributed to the past recognition of the numerous names here placed in synonymy. In regard to the latter problem, leaf shape and number of stereid bands in the costa have been most commonly misapprehended. The outline of the leaf, especially of the apex, is extremely variable in many species of Pleuroweisieae. An acute, versus a blunt, apex has been long considered important in distinguishing such synonym pairs as Anoectangium aestivum and A. euchloron, Gymnostomum aeruginosum and G. calcareum, Molendoa sendtneriana and M. tenuinervis in Europe and A. incurvans and A. obtusifolium in Middle America. Variation in leaf shape, especially of the apex, is probably a common environmental modification in widely distributed species of mosses capable of colonizing environmentally harsh habitats. Leaf shape is apparently more constant and thus more reliable as a taxonomic criterion in moss species restricted to mesic sites, especially in the pleurocarpous families. Leaf stance and degree of contortion, used by previous authors in species diagnoses for synonyms of Anoectangium aestivum and Hymenostylium recurvirostrum, is also probably greatly affected by environmental conditions, though perhaps to differing extents in minor genetic variants. Experimental studies of Dicranum (Briggs, 1965) suggest that ". ... falcato-secund leaves are a xeromorphic feature developed under conditions of low relative humidity of the air."
The presence or absence of a ventral stereid band in the costa has long been considered of major importance in separating subfamilies of the Pottiaceae, but there has been unwarranted reliance upon the constancy of this character for the separation of species. The term "stereid band" in the present paper is used to describe differentiated areas of thick-walled cells in the costa, with degree of differentiation clinal within an amplitude unique to the species. Species with wide range in degree of differentiation may in individual specimens show a complete lack of ventral stereid cells, as attested by Saito (1975) , even a lack of thin-walled cells that might be interpreted as homologous. In view of this, the potential for ventral stereid band development is here considered a more significant character than is the degree of differentiation. Anoectangium aestivum never has a differentiated ventral stereid band. However, in most other species of Middle American Pleuroweisieae, the ventral stereid band is variable in presence, often absent in small plants or those with very thin cell walls. In part, this will explain the many combinations in Anoectangium in the synonymy of Molendoa sendtneriana, as Molendoa has been commonly distinguished by the presence of two stereid bands. In the present descriptions of costal morphology the cross section is taken at mid-leaf unless otherwise stated, and the terms "ventral" and "dorsal" are used in lieu of "adaxial" and "abaxial," respectively, as the latter are easily confused in reading.
Branching patterns (sensu Stotler, 1972; Schuster, 1966) Incrassate laminal cell walls are characteristic of some montane or island populations of species of Pleuroweisieae, including facies of Anoectangium aestivum in the Appalachian Mountains of the United States and Hymenostylium recurvirostrum in the West Indies. In the former, this phenomenon is associated with local morphological stenoplasticity, but in the latter with local phenetic variability.
The laminal ornamentation of species of Pleuroweisieae is generally highly developed in dry or alternately dry and wet habitats and often only weakly developed or rarely absent in evenly or very wet sites, judging from the often meager information on herbarium labels. The degree of thickening of the upper laminal cell walls apparently influences, to some extent, the papillae morphology. The number of salients or processes per papilla were observed to vary in many species in a continuum from 1 ("simple papilla") in thin-walled specimens to 2 ("bifid") to 3 ("trifid") to several ("multifid" or "multiple") in thick-walled plants. Plants with thinner cell walls are more apt to have superficially bulging upper laminal cells that "crowd" the papillae into positions over the centers of the lumens, in which case the processes are sometimes fused into multifid papillae due to apparent crowding, not wall thickening. Plants with thin cell walls have papillae usually less massive than those found in thick-walled specimens of the same species. However, such character attributes as papillae size, position and degree of fusion are apparently under some degree of genetic control, resulting in modalities of expression unique to each species. As examples, the laminal papillae are usually multifid and centered over the cell lumens in Anoectangium aestivum (Fig. 15 ) and Gymnostomum valerianumn (Fig. 65) , usually simple and centered in Hymenostylium recurvirostrum (Fig. 43) , often low, plate-like, crowded, bi-trifid and scattered in Molendoa sendtneriana (Fig. 25-26) , and often simple, hollow, crowded and scattered in G. aeruginosum (Fig. 59) , these last, when large, appearing as "o-" or "c-shaped" papillae in optical cross section.
Laminal papillae are characteristic of the family Pottiaceae, but little is known of their function. Loeske's (1926) survey showed that, in the same species, plants with large papillae are found in rather dry places while those with small papillae are in wetter areas. Haberlandt (1914) 
GEOGRAPHIC RELATIONSHIPS
Of the six species of Pleuroweisieae recognized for Middle America, Gymnostomum valerianum is a rare endemic, Molendoa sendtneriana is infrequent but widespread in the Northern Hemisphere and South America (Fig. 1) , restricted to arctic and montane-alpine habitats, Anoectangium aestivum is frequent in the tropics but restricted to montane or island stations elsewhere, Eucladium verticillatum is present across the Northern Hemisphere and in Africa, and the remaining two species are widespread in temperate and tropical areas worldwide.
Anoectangium aestivum and Hymenostylium recurvirostrum exhibit east-west disjunctions of variant populations between the West Indies and eastern Asia, especially Japan. Discussions of the similarity of the bryofloras of Japan and Mexico (e.g. Sharp & Iwatsuki, 1965 ) and of eastern Asia and North America (e.g. Iwatsuki & Sharp, 1967 , 1968 have emphasized disjunction of species and vicariad species. However, Crum and Anderson (1958) noted the disjunction of variant populations of Trichostomum cylindricum (Brid.) C.Muell. between the Southern Appalachian Mountains of the United States and Europe. It is perhaps premature to suggest a likely explanation for these infraspecific disjunctions; however, local isolation in mountain or island groups seems to have been a common factor. Disjunction at the infraspecific level is difficult to evaluate on account of differing attitudes on the part of specialists towards the taxonomic status of weak segregates.
RELATIONSHIPS
I agree with others (Andrews, 1922; Hilpert, 1933; Steere, 1945) that the Pleuroweisieae is probably a heterogeneous assemblage. This treatment follows the interpretation of Saito (1975), which is largely equivalent to the Eucladioideae of Chen (1941) . Though actual relationships can be better understood only after study of the Pottiaceae as a whole, certain similarities based on many characters relate most species of Pleuroweisieae to those of other tribes. Hymenostylium recurvirostrum has striking gametophytic resemblance to species of Leptodontium. Gymnostomum valerianum (and the closely related G. angustifolium of the eastern United States, Alaska and eastern Asia) may be related to species of the Trichostomoideae as is evidenced by the subtubulose upper leaf and multiple, centered papillae. Molendoa sendtneriana and G. aeruginosum both have many characteristics in common with Didymodon. A phylogenetic relationship based on reduction of the annulus and peristome, such as is evident in the genus Husnotiella (discussed in the section on excluded species), may apply to Leptodontium viticulosoides and Hymenostylium recurvirostrum, and to Gyroweisia tenuis and Gymnostomum aeruginosum. The past emphasis on peristome morphology for primary diagnostic characters in supraspecific classification is agreeably defended by Crosby (1974) ; however, the relationships of eperistomate taxa and of taxa with reduced peristomes, though not in obvious reduction series, may be better understood through thorough analysis and comparison of gametophyte characters. Habitat. Soil, wet talus, thin soil over rocks, calcareous and non-calcareous rock, shale, volcanic ash and rock, clay, damp cliffs, roadcuts, banks of streams and rivers, bluffs, wet soil in spray of falls, walls; at elevations of (300-)1200-2700(-3300) m and as low as 10 m in the West Indies.
Distribution. North, Central and South America, Europe, Asia, Africa and Australasia. In Middle America, in addition to the localities of the types and representative specimens cited, this species has also been reported under synonyms from Mexico in Oaxaca and Tamaulipas (Crum, 1951) and Cuba (Bizot, 1965; Leon, 1933; Welch, 1950 Blunt-leaved forms of A. aestivum are somewhat similar to Barbula cruegeri in leaf shape, the lamina with usually plane margins and a narrow ventral groove along the costa, and the clear apiculus. However, the latter species differs from A. aestivum in the following significant but variable gametophyte characters: leaves short-lanceolate to long-oblong, apex never sharply acute; leaf base often highly differentiated in shape, elliptical to oblong, reaching to the leaf middle, often forming a distinct shoulder at midleaf; upper laminal cells with massive, multiple papillae centered over and covering the lumens, but without sharp salients; basal laminal cells differentiated, usually short-rectangular, 2-4:1, filling the leaf base; costa often swollen above midleaf with highly papillose, quadrate dorsal epidermal cells, but when the dorsal surface cells are rectangular, the costa is usually dorsally scabrous above with projecting cell walls; ventral surface cells of costa quadrate and papillose to elongate and smooth; costa with one or two stereid bands; and, propagula occasionally present. Asexual specimens of B. cruegeri with oblong leaf shape, lacking a distinctly differentiated leaf base (e.g.
CUBA:
Trinidad Mts., Welch, 1948-DUKE-as A. euchloron) are most difficult to separate from A. aestivum; however, these usually possess one or more expressions of the characters listed above that are not included in the circumscription of A. aestivum.
Anoectangium aestivum may be confused with Hymenostylium recurvirostrum due to the similarity in leaf outline and the carinate upper lamina, as when I incorrectly referred the type of Leptodontium angustinerve Ther. (= H. recurvirostrum) to A. compactum (= A. aestivum) (Zander, 1972) . Also, the ventral epidermis of the costa is occasionally of rather thick-walled cells giving the appearance of the superficially exposed ventral stereid band typical of H. recurvirostrum. This species differs from other species of Husnotiella by the autoicous or rhizautoicous inflorescence, the operculum occasionally with twisted cells, the peristome teeth often red and well developed, to 240 jum long, the annulus usually highly vesiculose, revolvable and deciduous, the leaves often plane-margined, with thinwalled, enlarged basal cells and the costa often not or only weakly spurred. These characters are not all present in combination in most specimens, and future study may necessitate synonymy with H. revoluta Card., which intergrades in many respects.
